The circadian rhythm of osteoprotegerin and its association with parathyroid hormone secretion.
Osteoclast resorptive activity, which is known to demonstrate circadian rhythmicity, is regulated by various endocrine hormones and cytokines. PTH suppresses osteoprotegerin (OPG), a regulator of osteoclast activity that has recently been shown to have a circadian rhythm in healthy controls. We studied the differences in the relationship between PTH, OPG, and type I collagen C-telopeptide (betaCTX) over a 24-h period in premenopausal women, elderly postmenopausal women, and elderly men. Hourly peripheral venous blood samples were obtained from 18 healthy non-osteoporotic volunteers: premenopausal women (n = 6; mean age, 30.2 +/- 2.2 yr), postmenopausal women (n = 6; mean age, 68.2 +/- 2.6 yr), and elderly men (n = 6; mean age, 68.2 +/- 2.3 yr). Plasma PTH (1-84), OPG, betaCTX, and calcium were measured on all samples. Cosinor analysis was performed to analyze the circadian rhythm parameters. Cross-correlation analysis was used to determine the relationship between the time series of the variables. The 24-h mean PTH, OPG, and betaCTX concentrations were significantly higher in postmenopausal women as compared with premenopausal women and elderly men (P < 0.001). Significant circadian rhythms were observed for PTH (P < 0.05), OPG (P < 0.05), and betaCTX (P < 0.001) in all subjects. PTH secretion was characterized by two peaks in premenopausal women and elderly men and by a sustained increase in PTH concentration in postmenopausal women. OPG secretion was circadian with a daytime increase and nocturnal decrease, and a greater percent decrease in OPG secretion was observed in the postmenopausal women between 1600 and 2400 h. OPG secretion was inversely related to PTH (r = -0.4) and betaCTX (r = -0.6) secretion over a 24-h period. This report confirms a circadian rhythm for circulating OPG. The nocturnal decline in circulating OPG is greater in postmenopausal women as compared with premenopausal women and elderly men. Altered PTH secretion may contribute to the OPG secretory pattern in postmenopausal women resulting in increased nocturnal bone resorption.